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(5 7) Abstract 

PURPOSE: To obtain a light-emitting nitride semiconductor element in 
which the crystallinity of a first p-type clad layer is enhanced by a method 
wherein a second clad layer composed of a nitride semiconductor 
containing GaN or In is grown between an active layer and the first p-type 
clad layer. 

CONSTITUTION: A buffer layer 2 composed of GaN is grown on the C- 
plane of a sapphire substrate 1, and an n-type contact layer 3 composed 
of Si-doped n-type GaN is then grown. Then, an n-type clad layer 4 
composed of Si-doped n-type AI0.3Ga0.7N is grown. Then, an active layer 
5 composed of Si+Zn-doped In0.05Ga0.95N is grown, and, in succession, a 
second p-type clad layer 60 composed of Mg-doped In0.tGa0.9N is grown. 
Then, a first p-type clad layer 6 composed of Mg-doped p-type 
AI0.3Ga0.7N is grown. The second p-type clad layer on the active layer 
acts as a buffer layer, and the crystallinity of the first p-type clad layer 
can be enhanced. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The nitride semi-conductor light emitting device characterized by forming second p mold cladding layer which 
consists of GaN of the nitride semi-conductor of p mold which contains an indium at least, or p mold between a barrier 
layer and p mold cladding layer. 

[Claim 2] The nitride semi-conductor light emitting device according to claim 1 characterized by the thickness of said 
second p mold cladding layer being 200A or less. 



[Translation done.] 



http://www4jpdUnpitgojp/cgi-W 2007/04/10 



JP.08-330630.A [DETAILED DESCRIPTION] 



1/5 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



nx******^ » I , n i o . , J „ . .. y . w , » * *m*«m*^ — . . , ) r : . . r J t ^ _,_,- r -,- 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nitride semi-conductor light emitting device which starts the light 
emitting device which consists of a nitride semi-conductor (InaAlbGa1-a-bN, 0<=a, 0<=b. a+b<=1) used for light emitting 
diode (LED), a laser diode (LD), etc., especially has terrorism structure to double. 
[0002] 

[Description of the Prior Art] The nitride semi-conductor (InaAlbGa1-a-bN, 0<=a, 0<=b, a+b<=1) is known as an ingredient 
of light emitting devices, such as LED, LD, etc. which emit light in ultraviolet - red. Using this semiconductor material, we 
announced blue LED with a luminous intensity of 1 cd in November, 1993, announced the bluish green color LED with a 
luminous intensity of 2 cds in April, 1994, and announced blue LED with a luminous intensity of 2 cds in October, 1994. All 
of such LED are produced commercially and practical use of a current display, a signal, etc. is presented with it 
[0003] The structure of the luminescence chip of the conventional blue which becomes drawing 2 from a nitride semi- 
conductor, and the bluish green color LED is shown. It has the structure where the laminating of the buffer layer 22 which 
consists of GaN on a substrate 21, n mold contact layer 23 which consists of an n mold GaN, n mold cladding layer 24 
which consists of an n mold AIGaN, the barrier layer 25 which consists of an n mold InGaN, p mold cladding layer 26 which 
consists of a p mold AIGaN. and the p mold contact layer 27 which consists of a p mold GaN was fundamentally carried 
out to order. Acceptor impurity, such as donor impurities, such as Si and germanium, and/or Zn, Mg, is doped by the n 
mold InGaN of a barrier layer 25, the luminescence wavelength of an LED component is changing the class of impurity 
which changes In presentation ratio of InGaN of the barrier layer, or is doped to a barrier layer, and it is possible to make 
it change to ultraviolet - red. For the moment, LED with a luminescence wavelength of 510nm or less on which a donor 
impurity and acceptor impurity were doped by the barrier layer at coincidence is put in practical use 
[0004] 

[Problem(s) to be Solved by the Invention] The conventional LED has the output of 20 times or more by 20mA of forward 
current as compared with LED which a radiant power output becomes from those with about 3mW, and SiC. However, 
when this LED was low, for example, electrostatic pressure-proofing carried out bias of it and measured in hard flow, it 
had the fault that there were only 50-1 00V about If LED is dealt with in the ambient atmosphere dried when electrostatic 
pressure-proofing was low, since a component will be easily destroyed by static electricity, it is lacking in dependability. 
[0005] Therefore, it is in accomplishing this invention in view of such a situation, and as for the place made into the 
purpose, electrostatic pressure-proofing realizing a large nitride semi-conductor light emitting device, and raising the 
dependability of a nitride semi-conductor light emitting device. 
[0006] 

[Means for Solving the Problem] As a result of repeating various experiments about the nitride semi-conductor light 
emitting device of terrorism structure to the conventional double, we trace that many of the causes are in p mold cladding 
layer grown up into the degree of a barrier layer, and came to accomplish this invention. That is, the nitride semi- 
conductor light emitting device of this invention is characterized by forming second p mold cladding layer which consists 
of a nitride semi-conductor of p mold which contains an indium at least between a barrier layer and p mold cladding layer 
(henceforth first p mold cladding layer). 

[0007] Drawing 1 is the type section Fig. showing the structure of the light emitting device concerning one example of this 
invention. This light emitting device shows the structure which carried out the laminating of a buffer layer 2, n mold 
contact layer 3, n mold cladding layer 4, a barrier layer 5, second p mold cladding layer 60, first p mold cladding layer 6, and 
the p mold contact layer 7 to order on the substrate 1. 

[0008] The substrate of the nitride semi-conductor and grid mismatching like SiC (6H and 4H are included), ZnO and Si 
besides sapphire (the Ath page, C side, and the Rth page are included), and GaAs, a substrate with near nitride semi- 
conductor which consists of an oxide single crystal like NGO (neodium gallate) and lattice constant, etc. can be used for a 
substrate 1. 

[0009] As for a buffer layer 2, it is desirable to grow up GaN. AIN, GaAIN, etc. by 50A - 0.1 micrometers thickness, for 
example, according to the MOVPE method, it can be formed by making it grow up at 400 degrees C - 600 degrees C low 
temperature. 

[0010] n mold contact layer 3 is a layer which forms the negative electrode 8, it is desirable to grow up GaN, AIGaN, 
InAIGaN, etc. by 1 micrometer - 10 micrometers thickness, and the ingredient of the negative electrode and desirable 
ohmic contact can be acquired by choosing GaN also in it. As an ingredient of the negative electrode 8, aluminum, Au, Ti, 
etc. can be used preferably. 
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[QP1 1] As for n mold cladding layer 4, it is desirable to grow up GaN, AIGaN, InAIGaN, etc. by 500A - 0.5 micrometers 
thickness, and a crystalline good layer is obtained by choosing GaN and AIGaN also in it Moreover, it is also possible to 
omit n mold cladding layer 4 or n mold contact layer 3. If either is omitted, the layer which remained will act as n mold 
cladding layer and an n mold contact layer. 

[0012] As for a barrier layer 5, it is more desirable than a cladding layer that bandgap energy sets the presentation ratio of 
an indium to InGaN changed suitably by the desired band gap especially that what is necessary is just nitride semi- 
conductors, such as small InGaN, InAIGaN, and AIGaN. Moreover, it is good also as multiplex quantum well structure which 
carried out the laminating of each thin film for the barrier layer 5 in combination, such as InGaN/GaN and InGaN/InGaN 
(presentations differ), single quantum well structure and multiplex quantum well structure — which barrier layer — also 
setting — a barrier layer — n mold and p mold — although any are sufficient it is desirable, especially when luminescence 
between bands with narrow half-value width, exciton luminescence, or quantum well level luminescence is obtained and an 
LED component and LD component are realized by considering especially as a non dope (additive-free). If a barrier layer is 
made into single quantum well (SQW:single quantum well) structure or multiplex quantum well (MQW:multiquantum well) 
structure, a light emitting device with a very high output will be obtained. It is the layer which pointed out the structure of 
a barrier layer where luminescence between the quantum level by InGaN of a non dope was obtained, in SQW and MQW, 
for example, constituted the barrier layer from InXGa1-XN (0<=X<1) of a single presentation at SQW, and strong 
luminescence between quantum level is obtained by making still more preferably 100A or less of thickness of InXGa1-XN 
into 70A or less. Moreover, MQW- is taken as the multilayers which carried out two or more laminatings of the thin film of 
InXGa1-XN (X= 0 and X= 1 are included in this case) with which presentation ratios differ. Thus, luminescence to about 
365nm - 660nm is obtained by luminescence between quantum level by setting a barrier layer to SQW and MQW. As 
thickness of the well layer of quantum structure, 70A or less is desirable as mentioned above. Multiplex quantum well 
structure constitutes a well layer from InXGa1-XN, and, as for a barrier layer, it is desirable to constitute by InYGa1-YN 
(for Y= 0 to be included in Y<X and this case) similarly. Since it can grow up at the same temperature if a well layer and a 
barrier layer are especially formed by InGaN preferably, a crystalline good barrier layer is obtained. If 150A or less of 
thickness of a barrier layer is made into 120A or less still more preferably, a high power light emitting device will be 
obtained. Moreover, a donor impurity and/or acceptor impurity may be doped to a barrier layer 5. If the crystallinity of the 
barrier layer which doped the impurity is the same as a non dope, and a donor impurity is doped, compared with the thing 
of a non dope, bands luminescence reinforcement can be strengthened further. Although peak wavelength can be brought 
to about 0.5eV low energy side rather than the peak wavelength of luminescence between bands if acceptor impurity is 
doped, half-value width becomes large. If acceptor impurity and a donor impurity are doped to coincidence, luminescence 
reinforcement of the barrier layer which doped only acceptor impurity can be enlarged further. When realizing the barrier 
layer which doped especially acceptor impurity, as for the conductivity type of a barrier layer, it is desirable to dope donor 
impurities, such as Si, to coincidence and to consider as n mold. A barrier layer 5 can be grown up by several angstroms - 
0.5 micrometers thickness. However, when setting a barrier layer to SQW or MQW, it is desirable to form second n mold 
cladding layer which consists of a nitride semj-conductor of n mold containing In or an n mold GaN between n mold 
cladding layer 4 and a barrier layer 5. 

[0013] Next, it is necessary to form second p mold cladding layer 60 of this invention which is the description most by 
GaN of the nitride semi-conductor (InXAIYGal -X-YN, 0<X, Y<=0, X+Y<1) of p mold which contains an indium at least or p 
mold. Especially the thing to form with the nitride semi-conductor which does not contain aluminum, such as InGaN or 
GaN, in it is desirable. As for the thickness of second p mold cladding layer 60, it is still more desirable still more 
preferably to form by thickness 100A or less 200A or less. It is because it becomes possible to raise electrostatic 
pressure-proofing of a light emitting device, maintaining most radiant power outputs of a light emitting device by adjusting 
to thickness 200A or less. Conversely, when the thickness is thicker than 200A, it is in the inclination for the output of a 
light emitting device to decline. 

[0014] As for first p mold cladding layer 6, it is desirable to grow up GaN, AIGaN, InAIGaN, etc. by 500A - 0.5 micrometers 
thickness, and a crystalline good layer is obtained by choosing GaN and AIGaN also in it Moreover, when the configuration 
of first p mold cladding layer 6 is the same as the presentation of second p mold cladding layer 60, the presentation ratio 
of first p mold cladding layer 6 is changed, and bandgap energy is made the same as second p mold cladding layer 60, or it 
enlarges. 

[0015] p mold contact layer 7 is a layer which forms a positive electrode 9, for example, it is desirable to grow up GaN, 
AIGaN, InAIGaN, etc., and the ingredient of a positive electrode and desirable ohmic contact can be acquired by choosing 
GaN also in it. As a positive electrode ingredient, nickel, Au, etc. can be used preferably. Moreover, it is also possible to 
omit p mold contact layer 7 or first p mold cladding layer 6. If either is omitted, the layer which remained will act as first p 
mold cladding layer and a p mold contact layer. 

[0016] The light emitting device of this invention is obtained using vapor growth, such as MOVPE (metal -organic chemical 
vapor deposition), MBE (molecular-beam vapor growth), and HDVPE (hydride vapor growth), by carrying out the laminating 
of InaAlbGa1-a-bN (0<=a, 0<=b, a+b<=1) with conductivity types, such as n mold and p mold, on a substrate. Although the 
nitride semi-conductor of n mold is obtained also in the state of a non dope, it is obtained by introducing donor impurities, 
such as Si, germanium, and S, into a semi-conductor layer into crystal growth. The carrier concentration of n type layer 
can be adjusted by adjusting such donor impurity concentration. On the other hand, the nitride semi-conductor layer of p 
mold is obtained by introducing acceptor impurity, such as Mg, Zn, Cd, calcium, Be, and C. into a semi-conductor layer into 
crystal growth similarly, or performing annealing above 400 degrees C after installation. The carrier concentration of p type 
layer can be adjusted by adjusting these acceptor impurity concentration similarly. In order that a buffer layer 2 may ease 
the grid mismatching of a substrate 1 and a nitride semi-conductor, it is prepared, but a buffer layer may not be formed in 
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case the substrate which carried out lattice matching to a nitride semi-conductor like SiC and ZnO, and a substrate with a 

near lattice constant and a nitride semi-conductor is used. 

[0017] 

[Function] In the conventional LED, first p mold cladding layer containing aluminum was grown up on the barrier layer 
containing In. On the other hand, in this invention, second p mold cladding layer which consists of a nitride semi-conductor 
which newly contains GaN or In between a barrier layer and first p mold cladding layer is grown up. Electrostatic pressure- 
proofing of a light emitting device can be raised by this configuration. As for this, second p mold cladding layer on a barrier 
layer carries out an operation of a buffer layer, improves the crystallinity of first p mold cladding layer, and is raising 
electrostatic pressure-proofing of a component. The nitride semi-conductor has a property with the soft crystal itself in 
order of descending of bandgap energy, and AIN>GaN>InN. That is, compared with first p mold cladding layer with large 
bandgap energy, the crystal of the nitride semi-conductor containing In or second p mold cladding layer which consists of 
GaN itself is softer than second p mold cladding layer. Since the crystallinity of first p mold cladding layer grown up on 
that second p mold cladding layer when second p mold cladding layer which is this soft crystal carries out an operation of 
a buffer layer becomes good and a lattice defect decreases, electrostatic pressure-proofing of the whole component 
improves. 

[0018] The thickness of second p mold cladding layer which acts suitably as a buffer layer has desirable 200A or less. 
Although electrostatic pressure-proofing tends to improve, when thickness is too thick, many crystal defects occur in the 
second p mold cladding layer itself, and the inclination to be hard coming to act as a buffer layer has them at it, so that 
second p mold cladding layer is stacked thickly. If first p mold cladding layer is grown up on second p mold cladding layer 
with many crystal defects, since a crystal defect will get across even to first p mold cladding layer, first crystalline good p 
mold cladding layer stops being able to grow up easily. For this reason, when the thickness of second p mold cladding layer 
is too thick, it is in the inclination for the output of a light emitting device to decline. Especially the minimum of the 
thickn ess of second p mold cladding layer may not limit, and may be formed by several angstroms thickness which hits one 
atomic layer and two atomic layers. 
[0019] 

[Example] This invention is explained based on a concrete example below. The following examples show the growth 
approach by the MOVPE method. 

[0020] An example 1 is explained based on [example 1] drawing 1 . First the buffer layer 2 which becomes C side of the 
silicon on sapphire 1 set to the reaction container from GaN at 500 degrees C is grown up by 500A thickness using TMG 
(trimethylgallium) and NH3. 

[0021] Next, temperature is raised to 1050 degrees C and TMG and n mold contact layer 23 which consists of an Si dope 
n mold GaN using silane gas in addition to NH3 are grown up by 4-micrometer thickness. 

[0022] Then, TMA (trimethylaluminum) is added to material gas and n mold cladding layer 4 which similarly consists of an 
Si dope n mold aluminumO.3GaO.7N layer at 1050 degrees C is grown up by 0.1 -micrometer thickness. 
[0023] Next, temperature is lowered to 800 degrees C and the barrier layer 5 which consists of Si+Zn dope n mold 
InO.05GaO.95N is grown up by 0.1 -micrometer thickness using TMG, TMI (trimethylindium), NH3, silane gas, and DE2 
(diethyl zinc). 

[0024] Then, 50A of second p mold cladding layer 60 which consists of Mg dope p mold InO.01GaO.99N at 800 degrees C 
using TMG, TMI (trimethylindium), NH3, and Cp2Mg (magnesium cyclopentadienyl) gas is grown up. 

[0025] Next, temperature is raised to 1050 degrees C and first p mold cladding layer 6 which consists of Mg dope p mold 
aluminum0.3Ga0.7N is grown up by 0.1 -micrometer thickness using TMG, TMA, NH3, and Cp2Mg (magnesium 
cyclopentadienyl). 

[0026] Then, p mold contact layer 7 which consists of a Mg dope p mold GaN using TMG, NH3, and Cp2Mg at 1050 
degrees C is grown up by 0.5-micrometer thickness. 

[0027] After reaction termination, temperature is lowered to a room temperature, a wafer is picked out from a reaction 
container, annealing of a wafer is performed at 700 degrees C, and p type layer is further formed into low resistance. Next, 
the mask of a predetermined configuration is formed in the front face of p mold contact layer 7 of the maximum upper 
layer, and it etches until the front face of n mold contact layer 3 is exposed. The negative electrode 8 which becomes the 
front face of n mold contact layer 3 from Ti and aluminum, and the positive electrode 9 which becomes the front face of p 
mold contact layer 7 from nickel and Au are formed after etching. After electrode formation, after dividing a wafer into the 
chip of 350-micrometer angle, it considered as the LED component This LED component showed with Vf3.6V, 450nm of 
emission peak wavelengths, and a half-value width [ of 70nm ] blue luminescence by If20mA, and the radiant power output 
was 3mW. Furthermore, when electrostatic pressure-proofing was measured having applied the reverse bias to the two 
electrodes of this LED, a component did not break to 400V. 

[0028] [Example 2] When thickness of second p mold cladding layer 60 was made into 100A and also the LED component 
was obtained like the example 1, the radiant power output was the same as that of 3mW, and electrostatic pressure- 
proofing was improving to 450V. 

[0029] [Example 3] When thickness of second p mold cladding layer 60 was made into 200A and also the LED component 
was obtained like the example 1, the radiant power output of electrostatic pressure-proofing [ 2.5mW and ] was improving 
to 550V. 

[0030] [Example 4] Although electrostatic pressure-proofing improved to 650V when thickness of second p mold cladding 
layer 60 was made into 300A and also the LED component was obtained like the example 1, the radiant power output 
declined to 1 mW. 

[0031] [Example 5] When the Mg dope p mold GaN was formed in second p mold cladding layer 60 by 10A thickness and 
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- 9 also the LED component was obtained like the example 1, the 3mW as an example 1 with the same radiant power output 
and electrostatic pressure-proofing were 360V. 

[0032] [Example 6] drawing 3 is the typical sectional view showing the structure of the light emitting device concerning an 
example 6. The place where this light emitting device differs from the light emitting device of drawing 1 is just going to 
form second n mold cladding layer 40 which consists of a nitride semi-conductor of n mold which contains In as a new 
buffer layer, or an n mold GaN between n mold cladding layer 4 and a barrier layer 5. If it is desirable to form by thickness 
(10A or more and 0.1 micrometers or less) and it makes thickness of second n mold cladding layer 40 and a barrier layer 5 
300A or more further, first n mold cladding layer 40 containing In and the barrier layer 5 containing In act as a buffer layer, 
a crack does not go into n mold cladding layer 4 and p mold cladding layer 6, but this second cladding layer 40 can grow up 
to be them with sufficient cry stall in ity. Furthermore, by growing up this second n mold cladding layer 40, the barrier layer 
which does not dope an impurity is realizable, half-value width is narrow and high luminescence of an output can be 
obtained. 

[0033] This second n mold cladding layer 40 acts as a buffer layer between n mold cladding layers 4 containing a barrier 
layer 5, and aluminum and Ga. that is, the lattice constant of the n mold cladding layer 4 and the barrier layer 5 which 
contain aluminum and Ga since second n mold cladding layer 40 containing In and Ga has the property soft as a property 
of a crystal — there is work which absorbs distortion produced according to a coefficient-of-thermal-expansion 
difference as it is irregular. Therefore, since a crack does not go into a barrier layer 5 and n mold cladding layer 4 
considering a barrier layer 5 as SQW and MQW in which thickness has thin quantum structure, even if it makes a barrier 
layer into quantum structure, a barrier layer deforms elastically, and the crystal defect of a barrier layer decreases. That 
is, also in the condition that the thickness of a barrier layer is thin, since the crystallinity of a barrier layer becomes good, 
a radiant power output increases. Furthermore, when the barrier layer made thickness thin, a radiant power output 
increases according to the quantum effectiveness and the exciton effectiveness. In other words, by the conventional light 
emitting device, it had prevented that a crack went into a cladding layer and a barrier layer by thickening thickness of a 
single barrier layer with 1000A or more. However, since distortion by the coefficient-of-thermal-expansion difference and 
the stacking fault has always started the barrier layer and the thickness of a barrier layer is over deformable critical 
thickness elastically in the conventional light emitting device, it cannot deform elastically, but many crystal defects are 
produced in a barrier layer, and it seldom shines in luminescence between bands. By forming this second n mold cladding 
layer 40, it is possible in the barrier layer of quantum structure to raise the radiant power output of a light emitting device 
by leaps and bounds. 

[0034] After growing up n mold cladding layer 4 in an example 1 , temperature is lowered to 800 degrees C and, specifically, 
second n mold cladding layer 40 which consists of Si dope n mold InO.01GaO.99N is grown up by 500A thickness using 
TMG, TMI (trimethylindium), NH3, and silane gas. 

[0035] Then, the barrier layer 5 of the single quantum well structure which consists of non dope n mold In0.05Ga0.95N at 
800 degrees C using TMG, TMI, and NH3 is grown up by 80A thickness. When the rest grew up second p mold cladding 
layer 60, first p mold cladding layer 6, and p mold contact layer 7 and was used as the LED component like the example 1, 
this LED component showed blue luminescence of Vf3.2V and 400nm of emission peak wavelengths by If20mA, and the 
radiant power output was 12mW. Furthermore, the half-value width of an emission spectrum is 20nm, and showed 
luminescence with very sufficient color purity. Moreover, it was 400V like [ electrostatic pressure-proofing ] the example 
1. 

[0036] In the [example 7] example 6, the barrier layer which becomes 25A from non dope In0.01Ga0.99N about the well 
layer which consists the presentation of a barrier layer 5 of non dope InO.05GaO.95N is grown up by 50A thickness. This 
actuation was repeated 13 times, the laminating of the well layer was carried out to the last, and the barrier layer 6 with a 
total thickness of 1000A was grown up. When the rest grew up second p mold cladding layer 60. first p mold cladding layer 
6, and p mold contact layer 7 and was used as the LED component like the example 1, this LED component showed blue 
luminescence of Vf3.2V and 400nm of emission peak wavelengths by If20mA, and the radiant power output was 12mW. 
Furthermore, the half-value width of an emission spectrum is 20nm, and showed luminescence with very sufficient color 
purity. Moreover, electrostatic pressure-proofing was 500V. Rather than the barrier layer of single quantum well structure, 
this shows that the electrostatic pressure-proofing of the direction of the component which has the barrier layer of 
multiplex quantum well structure is high. 

[0037] Although the radiant power output declined to 3mW since, as for this LED component, the thickness of a barrier 
layer became thick when thickness of the [example 8] barrier layer 5 was made into 500A and also the LED component 
was obtained like the example 6, it was 390nm of emission peak wavelengths, and with a half-value width [ of 20nm ] blue 
luminescence was shown, and electrostatic pressure-proofing was 400V. 

[0038] [Example 9] When thickness of second p mold cladding layer 60 was made into 200A and also the LED component 
was obtained like the example 6, with 400nm of emission peak wavelengths and a half-value width [ of 20nm ] blue 
luminescence was shown as well as the example 6, and the radiant power output of electrostatic pressure-proofing 
[ 10mW and ] was improving to 550V. 
[0039] 

[Effect of the Invention] In the environment which it was weak to electrostatic pressure- proofing, and was especially dried 
in the conventional nitride semi-conductor light emitting device, the component broke easily with static electricity and it 
was lacking in dependability. However, since electrostatic pressure-proofing of a light emitting device improved by this 
invention, the component became that it is hard to be destroyed easily, and dependability improved extremely. 
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- * NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The type section Fig. showing the structure of the light emitting device concerning one example of this 
invention. 

[Drawing 2] The type section Fig. showing the structure of the conventional light emitting device. 

[Drawing 31 The type section Fig. showing the structure of the light emitting device concerning other examples of this 

invention. 

[Description of Notations] 

1 .... Substrate 

2 .... Buffer layer 

3 .... n mold contact layer 

4 .... n mold cladding layer 

5 .... Barrier layer 

60 .... Second p mold cladding layer 

6 .... First p mold cladding layer 

7 .... p mold contact layer 

8 .... Negative electrode 

9 Positive electrode 



[Translation done.] 
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